A linearized analysis of a finite width rectangular step thrust bearing was performed. Dimensionless load capacity and stiffness are expressed in terms of a Fourier cosine series. The dimensionless load capacity and stiffness were found to be a function of the dimensionless bearing number A, the pad length-to-width ratio h, the film thickness ratio k, the step location parameter q, and the feed groove parameter q. 
Subscript r refers to the ridge region (see sketch I), subscript s refers t o the step region, and subscript g refers t o the feed groove region. Letting x = bX, y = by, p, = pa(P, + l), and p, = pa(Ps + 1) the above equations become Using a separation of variables technique on equations (4) and (5) gives the following
The boundary conditions are
where Im is a Fourier coefficient 
Making use of boundary conditions 3 and 6 gives the follawing
Making use of equatiops (8), (9), anq (10) the Fourier coefficient Im can be solved
I
The dimensionless load capacity for the ridge and step region can be written as Substituting equations (8) and (9) Therefore, with equations (11) through (15) the dimensionless load capacity and stiffness for a self-acting gas-lubricated finite width step thrust bearing is completely defined. From these equations it is evident that the dimensionless load capacity and stiffness are functions of the following five parameters: 2
(1) A = 6pUb/paC , the dimensionless bearing number 
VERIFICATION OF EQUATIONS
The equations for the dimensionless load capacity and stiffness were programmed on a digital computer. It should be recalled that linearization assumptions were imposed in order to obtain simplified results. at smaller values of A. Note the decrease in dimensionless load capacity (W) when goirrg from A = 100 to A = 500. ThiS is due to the fact that the step parameters are held conetant. That is, the step parameters chosen happen to be closer to the optimal for A ;s 100 than for A = 500. 
OP TIMIZ ING PROCEDURE
The problem as defined in the introduction is to find the optimal step bearing for maximum load capacity or stiffness for various bearing numbers. This means, given the dimensionless bearing number A, finding the optimal length-to-width ratio A, optimal film thickness ratio k, and optimal step location parameter +. The significance of the feed groove parameter q is much less than that of the other parameters. Therefore, for all evaluations the feed groove parameter q will be set equal to 0.97. 
STEP SECTOR THRUST BEARING
For optimization of a step sector thrust bearing, parameters for the sector must be faund that are analogous to those for the rectangular step bearing. The following substitutions accomplish this trawforma-
Where N is the number of pads placed in the step sector. Making use of the above equations, the dimensionless bearing number can be rewritten as
The optimal number of pads to be placed in the sector is obtained from the following formula:
Tn the above equation (A)

ratio. The way (A)
is the optimal value for the length-to-width is obtained will be discussed in the next section. opt opt Since N will not be an integer normally, rounding it to the nearest integer is required.
DISCUSSION OF RESULTS
Tables 111 and IV give optimal step parameters (q, X, and k) for resulting maximum load capacity and stiffness. The differences between these tables are: Table T (1) The length-to-width ratio (A) increases. That is, the length of the pad increases relative to its width.
(2) The step location parameter (q) decreases. This means that the length of the step region decreases relative to the length of the pad.
(3)
The film thickness ratio (k) increases. That is, the step depth increases relative to the clearance. Figure 2 shows the effect of A on A, k, and @ for maximum load capacity condition for a range of A from 0 to 410.
The optimal step parameters (A, k, and q) a r e seen to approach an asymptote as the dimensionless bearing number (A) becomes small. That is, for small A(A < -0. l), the optimal step parameters a r e not a function of A.
In the incompressible solution of a step bearing the right hand side of equations (4) and ( 
